
265

Le Infezioni in Medicina, n. 3, 265-269, 2015

Caso CliniCo / Case report

Corresponding author
Stefano Grandesso
E-mail: stefano.grandesso@ulss12.ve.it

n introDUCtion

The prevalence and incidence of opportunistic 
mycoses have increased over the past fifteen 

years, particularly in a specific subset of patients, 
like those treated with intensive chemotherapy 
regimens for acute leukaemias and those treated 
with bone marrow transplantation [1, 2]. In both 
these cases there is a deep immunosuppression 
that favours opportunistic infections. Lungs are 
the most affected site of involvement in Rhizo-
mucor pusillus infection, particularly in haema-
tological patients. The infection evolves rapidly, 
more so if diagnosis and treatment are delayed; 
the overall mortality rate for Rhizomucor infec-
tions is about 50%. We report here the case of a 
patient with severe pulmonary infection caused 
by Rhizomucor pusillus associated with a bacterial 
endocarditis in a woman diagnosed with acute 
promyelocytic leukaemia.

n Case report

A 58-year-old woman was admitted to the Hae-
matology Division of the Hospital dell’Angelo on 

February 2009 for pancytopenia discovered on 
routine blood tests.
Ten years before she had undergone left quadran-
tectomy followed by local radiotherapy for breast 
carcinoma, and four years before she had suffered 
from acute myocardial infarction treated by coro-
nary stenting. 
Bone marrow examination, immunophenotyping 
and PCR revealed acute promyelocytic leukaemia 
with t(15;17) PML/RARα; ecocardiography rev-
elead normal EF and moderate mitral valve insuf-
ficiency.
We started induction chemotherapy with all-tran-
sretinoic acid plus idarubicin associated with le-
vofloxacin and fluconazole prophylaxes.
During the 12-day aplasia following induction 
therapy the patient experienced grade 3 gastroin-
testinal toxicity and grade 4 oral mucositis.
After haematological recovery, fever with severe 
acute respiratory distress syndrome occurred; 
pulmonary CT scan showed acute pneumonia 
with heart enlargement (Figure 1).
The patient was admitted to ICU where blood 
and bronchoalveolar lavage (BAL) cultures were 
performed and found positive for Enterococcus 
faecalis and Pseudomonas aeruginosa; also trans-
esophageal echocardiography was performed 
and showed probable endocarditis with severe 
aortic and mitral valve insufficiency and conges-
tive heart failure. 
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Specific antibiotic and antimicotic therapy with 
voriconazole 4 mg/kg iv were administered. 
The thoracic CT scan performed one week later 
showed a pseudo-nodular right lung lesion (6 cm 
of diameter) with central cavitation, and smaller 
multiple nodular lesions in the left lung; a second 
BAL culture was performed and found positive 
for Enterococcus faecalis and Rhizomucor pusillus 
(Figure 2).
Voriconazole therapy was interrupted and lipo-
somal amphotericin B therapy at the dose of 5 
mg/kg was started. Thoracic CT scan control per-
formed after one more week revealed progressive 
lung lesion impairment. Severe acute bleeding 

from endotracheal tube occurred and tracheoto-
my was necessary; the following blood cultures 
were negative and progressive clinical improve-
ment occurred.
When the patient came back to our Division after 
48 days in ICU, sputum cultures were performed 
and found positive for Pseudomonas aeruginosa, 
Klebsiella pneumoniae, Enterococcus faecium, Hafnia 
alvei and Candida tropicalis.
Acute left pneumothorax occurred after a few 
days, which was completely resolved by inserting 
a drainage. We then started consolidation therapy 
with all-transretinoic acid for only 15 days.
Thoracic control CT scan revealed good response 
with residual bilateral lung lesions of about 1.5 
cm of diameter (Figure 3); liposomal amphoteri-
cin B therapy was stopped due to moderate renal 
failure, and posaconazole 800 mg/day therapy 
was started and given for 3 months.
In the meantime, together with the thoracic sur-
geon and the infectious disease specialist, we 
agreed on the need of surgical intervention, there-
fore in June 2009 the patient underwent superior 
and inferior right lobar pulmonary resection. His-
tological finding was negative.
After surgery, she started maintenance therapy 
with purinethol 75 mg po and methotrexate 20 
mg im for two years.
Mitral valve substitution was not necessary.
The patient is still very good, maintaining com-
plete haematological and molecular remission af-
ter a five-year follow-up.

Figure 1 - Pulmonary CT scan showing acute pneumo-
nia with heart enlargement (19.03.2009).

Figure 2 - Thoracic CT scan showing a pseudo-nodular 
right lung lesion with central cavitation, and smaller 
multiple nodular lesions in the left lung (26.03.2009).

Figure 3 - Thoracic control CT scan revealing good re-
sponse with residual bilateral lung lesions of about 1.5 
cm of diameter (06.05.2009).



267Severe invasive pulmonary zygomycosis by Rhizomucor pusillus 

Microbiological diagnosis
The samples of left and right broncho-alveolar 
fluid were cultured in Columbia Blood Agar, Mc-
Conkey agar, Mannitol Salt Agar, Sabouraud Dex-
trose agar with chloramphenicol (all in aerobic at-
mosphere at 37°C), Chocolate Agar with PolyVi-
tex (in 5% carbon dioxide for 48 hours at 37°C, bi-
oMérieux, Mercy L’Etoile, France). After 30 hours, 
colonies grew in both samples in Sabouraud Dex-
trose agar with chloramphenicol, in Columbia 
Blood agar and Chocolate agar with PolyVitex. 
They appeared cotton-candy like in texture. From 
the front, the colour was initially white, turning 
to grey as time passed (Figure 4). The reverse was 
pale. The microscopy morphology showed non 
septate broad hyphae, rudimentary rhizoids (few 
in number, located on stolons between sporangio-
spores, at the base of sporangiophores), sporangi-
ophores (irregularly branched), sporangia (about 
50 µm in diameter, round, always with a septum 
below it), and sporangiospores (small, unicellular, 
round). Columellae was prominent and pyriform 
in shape (Figure 5). The isolate matched with a 
Rhizomucor pusillus (Lindt) Schipper strain in all 
essential characteristics.
The same result was obtained on other left and 
right BAL samples collected five days after, con-
firming the pathogenic role of isolate.

Susceptibility testing
Susceptibility test was made according to CLSI 
guideline using broth dilution antifungal suscep-

tibility testing (YeastOne, Trek Diagnostics Sys-
tems, Cleveland, OH) that showed: amphotericin 
B 0.12 µg/mL, voriconazole 4 µg/mL, itracona-
zole 0.25 µg/mL, and posaconazole 0.12 µg/mL 
(3).

n DisCUssion

The incidence of opportunistic mycoses, espe-
cially pulmonary invasive mycoses, has increased 
over the past fifteen years, due to several factors, 
like the longer survival of immunocompromised 
patients and advances in laboratory techniques.
Rhizomucor is the most common genus causing 
human Mucorales infections in immunocompro-
mised patients, even if it is often associated with 
animal diseases [4-6].
Haematological malignancies, in particular acute 
leukaemias, and stem cells transplantation (caus-
ing prolonged and profound neutropenia), are 
the most common underlying predisposing con-
ditions in patients with R. pusillus infections, rep-
resenting about 70% of the cases, with a mortality 
rate of about 50% [7].
Isolates of Rhizomucor spp. can be found world-
wide; it commonly contaminates air, soil, water 
and organic matter [8, 9].
Conidia can easily be airborne and reach the pul-
monary alveoli because of their small size (Ribes); 
they have been isolated from indoor air in hospi-
tals worldwide [2, 10-13].

Figure 4 - Rhizomucor pusillus in Sabouraud Dextrose 
agar plus chloramphenicol plate.

Figure 5 - Lactophenol cotton blue mount prepara-
tions. Rhizomucor pusillus sporangiophores with glo-
bose sporangia and various sporangiospores. Magnifi-
cation 400x.
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As far as pathogenicity is concerned, R. pusillus is 
very aggressive due to its angioinvasivity causing 
thrombosis, haemorrhage and tissue infarction, 
and a consequent high risk of disseminated infec-
tion, particularly on CNS sites [8].
In our specific case, the patient showed a large 
pulmonary lesion with cavitation, followed by a 
severe acute bleeding from pulmonary airways.
We cannot demonstrate that concomitant acute 
bacterial endocarditis was also caused by R. pu-
sillus since we know that cardiovascular system 
infections are very rare, and that the specific di-
agnosis (of any site) requires biopsy with histo-
pathological identification and culture. 
Rhizomucor pusillus, like all Mucorales, is inher-
ently resistant to fluconazole and voriconazole, 
so patients need to be treated with amphoteri-

cin B, sometimes for a few months. We can use 
alternative antifungal therapy with posaconazole 
if amphotericin B therapy is contraindicated or if 
toxicity occurs. Surgical resection has also been 
necessary in our case because of the persistence of 
residual pulmonary lesions.
The combination of antifungal specific therapy 
and surgery improves outcome, particularly in 
patients with a very aggressive disease; this ap-
proach is strongly recommended if large necrotic 
lesions are present [14, 15].
There are no specific and certain recommenda-
tions about primary or secondary prophylaxis for 
these infections. 

Keywords: Rhizomucor pusillus, opportunistic in-
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We describe a severe pulmonary invasive zygomycosis 
sustained by Rhizomucor pusillus and concomitant bac-

sUMMarY

terial endocarditis in a woman diagnosed with acute 
promyelocytic leukaemia.

Viene descritto il caso clinico di una rara coinfezione da Rhi-
zomucor pusillus a livello polmonare e di una endocardite 

riassUnto

batterica in una paziente con diagnosi di leucemia promielo-
citica acuta con ricovero in terapia intensiva.

n reFerenCes 

[1] Iwen P. C., Freifeld A. G., Sigler L., Tarantolo S. R. 
Molecular identification of Rhizomucor pusillus as a 
cause of sinus-orbital zygomycosis in a patient with 
acute myelogenous leukaemia. J. Clin. Microbiol. 43, 
5819-5821, 2005.
[2] St.-Germain G., Robert A., Ishak M., Tremblay C., 
Claveau S. Infection due to Rhizomucor pusillus: report 
of four cases in patients with leukaemia and review. 
Clin. Infect. Dis. 16, 640-645, 1993.
[3] CLSI Clinical and Laboratory Standards Institute. 
Reference Method for Broth Dilution Antifungal Sus-
ceptibility Testing of Filamentous Fungi; Approved 
Standard-Second Edition, M38-A2, 2008.
[4] Ravisse P., Fromentin H., Destombes P., Mariat F. 
Cerebral mucormycosis in the cat caused by Mucor pu-
sillus. Sabouraudia 16, 291-298, 1978.

[5] Vítovec J., Vladík P., Proks C., Fragner P. Mucormy-
cosis (Mucor pusillus) with asteroids in a young bull. 
Acta Vet. Acad. Sci. Hung. 25, 31-35, 1975.
[6] Bagy M.M., Abdel-Mallek A.Y. Thermophilic and 
thermotolerant fungi of animals’ hair. Acta Microbiol. 
Hung. 38, 117-120, 1991.
[7] Gomes M.Z.R., Lewis R.E., Kontoyiannis D.P. Mu-
cormycosis caused by unusual Mucormycetes, Non-
Rhizopus, -Mucor, and -Lichtheimia Species. Clin. Mi-
crobiol. Rev., 24(2), 411-445, 2011.
[8] Ribes J.A., Vanover-Sams C.L., Baker D.J. Zygomy-
cetes in human disease. Clin. Microbiol. Rev. 13, 236-301, 
2000.
[9] Schnürer A., Schnürer J. Fungal survival during an-
aerobic digestion of organic household waste. Waste 
Manag. 26, 1205-1211, 2006.
[10] Garner D., Machin K. Investigation and manage-
ment of an outbreak of mucormycosis in a paediatric 



269Severe invasive pulmonary zygomycosis by Rhizomucor pusillus 

oncology unit. J. Hosp. Infect. 70, 53-59, 2008.
[11] Noble W.C., Clayton Y.M. Fungi in the air of hospi-
tal wards. J. Gen. Microbiol. 32, 397-402, 1963.
[12] del Palacio Hernanz A., Fereres J., Larregla Garraus 
S., Rodriguez-Noriega A., Sanz Sanz F.. Nosocomial in-
fection by Rhizomucor pusillus in a clinical haematology 
unit. J. Hosp. Infect. 4, 45-49, 1983.
[13] Rolandi L., Lodola L., Guglielminetti M., Caretta 
G., Azzaretti G. Evaluation of airborne particulate and 
fungi in critical hospital care units. Toxicol. Lett. 95, 226, 
1998.

[14] Nosari. A, Ravini M., Cairoli R., Cozzi P., Martello 
L., Marenco P., Grillo G., Morra E. Surgical resection of 
persistent pulmonary fungus nodules and secondary 
prophylaxis are effective in preventing fungal relapse 
in patients receiving chemotherapy or bone marrow 
transplantation for leukaemia. Bone Marrow Transplant. 
39, 631-635, 2007.
[15] Tedder M., Spratt J.A., Anstadt M.P., Hegde S.S., 
Tedder S.D., Lowe J.E. Pulmonary mucormycosis: re-
sults of medical and surgical therapy. Ann. Thorac. Surg. 
57, 1044-1050, 1994.


